
PuertoRican Broad-WingedHawk
and

PuertoRican Sharp-ShinnedHawk
(Biiteo platypterusb~runiiescensand ~4ccipiterstriatusvenator,,)

RecoveryPlan

U.S. Fish andWildlife Seiwice
SoutheastRegion
Atlanta, Geov~ia

C—



PUERTO RICAN BROAD-WINGED HAWK
AND

PUERTO RICAN SHARP-SHINNED HAWK
RECOVERY PLAN

(Buteo platypterusbrunnescensandAcci~iterstriatus venator)

Preparedby

MarelisaRivera
U.S. FishandWildlife Service

Boquer6nField Office
Boquer6n,PuertoRico

for

U.S. FishandWildlife Service
SoutheastRegion
Atlanta, Georgia

Approvedby:

Date:

Acting RegionalDirector



DISCLAIMER

Recoveryplansdelineatereasonableactionsthat arebelievedto be requiredto recover
and/orprotectspecies.Plansarepublishedby theU.S. FishandWildlife Service,
sometimeswith theassistanceof recoveryteams,contractors,Stateagencies,andother
affectedandinterestedparties. Plansarereviewedby thepublic and submittedto
additionalpeerreviewbeforethey areadoptedby theU.S. FishandWildlife Service.
Objectiveswill be attainedandanynecessaryfundsmadeavailablesubjectto budgetary
andotherconstraintsaffectingthepartiesinvolved, aswell astheneedto addressother
priorities. Recoveryplansdo notobligateotherpartiesto undertakespecifictasksand
maynotrepresenttheviewsor theofficial positionsor approvalofany individualsor
agenciesinvolved in formulatingtheplan, otherthantheU.S. FishandWildlife Service.
Recoveryplansrepresenttheofficial positionoftheU.S. FishandWildlife Serviceonly
afier theyhavebeensignedby theRegionalDirectoror Directorasapproved. Approved
recoveryplans aresubjectto modification asdictatedby newfindings, changesin species
status,andthecompletionofrecoverytasks.

By approvingthis recoveryplan, theRegionalDirectorcertifiesthat the datausedin its
developmentrepresentsthebestscientificandcommercialinformationavailableat the
time it xvaswritten. Copiesof all documentsreviewedin the developmentof theplan are
availablein the administrativerecord,locatedat theBoquer6n,PuertoRico, Field Office.
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EXECUTIVE SUMMARY OF THE PUERTO RICAN BROAD-WTNGED HAWK
AND THE PUERTO RICAN SHARP-ST{INNED HAWK RECOVERY PLAN

Current status: The PuertoRicanbroad-wingedhawk andthePuertoRicansharp-
shinnedhawkarelisted as endangered.At present,theyarerestrictedto montane forests
alongtheCordilleraCentral,Sierrade Cayey,andSierrade Luquillo.

Habitat Requirementsand Limiting Factors: PresentdistributionofthePuertoRican
broad-wingedhawkincludesmontanehabitatof threeforests: Rio Abajo Commonwealth
Forest,CariteCommonwealthForest, andtheCaribbeanNationalForest. Extantbreeding
populationsofthePuertoRicansharp-shinnedhawkareknownfrom montanehabitatof
theMaricaoCommonwealthForest,Toro NegroCommonwealthForest,Guilarte
CommonwealthForest,CariteCommonwealthForest,andtheCaribbeanNationalForest.
Overall,populationsof 124 broad-wingedhawksand 154 sharp-shinnedhawkshavebeen
estimated.Both speciesare currentlythreatenedby destructionandmodification of
forestedhabitat; timberharvestandmanagementpracticesin public forests;road
construction;increasein numbersofrecreationalfacilities andthedisturbanceassociated
with public use;mortality andhabitatdestructionfrom hurricanes;the lackof
comprehensivemanagementplansfor thepublic forests;possiblelossof geneticvariation
dueto low populationlevels; andthepotentialfor illegal shooting. ThePuertoRican
sharp-shinnedhawkis alsoaffectedby warblefly parasitism.

RecoveryObjective: Downlisting.

RecoveryCriteria: The interim criteria areto protect,enhance,andstabilizethe existing
populations. In orderto restorethePuertoRicansharp-shinnedhawkpopulationsto the
levelsknownin mid l9SOs,whenthe specieswas consideredthreatened,abreeding
populationof a minimum of 250 pairsisland-wide(5 forests)shouldbe maintainedfor at
least7 years. In eachforest, breedingdensitiesshouldbe restoredto thehigherlevels
knoxvn in 1983 and 1985 (Carite- .42/km2;Guilarte - .821km2;Luquillo - 1.03/km2;
Maricao- 1. 15/km2; andToro Negro - 1 .45/kin2). In orderto downlist the PuertoRican
broad-wingedhawk, a breedingpopulationof 60 breedingpairs(20breedingpairs in the
CaribbeanNationalForest, Cariteand Rio Abajo) and200 individuals island-wide
(60 individuals in Rio Abajo and Carite, and 80 individuals in theCaribbeanNational
Forest)shouldbe reached. Thereshould alsobe additionaldocumentationof population
trendsand adequatesupporthabitat. Thecriteriafor delistingwill be developedwhenthe
speciesarereclassifiedfrom endangeredto threatened.

Actions Needed:

1. Conductsurveysandidentif~?’ habitat.
2. ProtectandmanagePuertoRicanbroad-wingedhawkandPuertoRicansharp-

shinnedhawkpopulationsandhabitat.
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3. Monitor PuertoRicanbroad-wingedhawk andPuertoRicansharp-shinned
hawkpopulations.

4. Developan educationprogram.
5. Refinerecoverygoals.

Date of Recovery: Downlisting should be initiated in 2025, if recoverycriteriaaremet.

RecoveryCosts: Recoverycostsfor both specieshavebeenestimatedat $675,000for the
first 3 yearsof this plan. Subsequentexpenditureswill dependon theresultsof these
preliminary studiesand activities, and,therefore,cannotbe estimatedat this time.
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I. INTRODUCTION

ThePuertoRicanbroad-wingedhawk(Buteoplatypterusbrunnescens)andthePuerto
Ricansharp-shinnedhawk(Accipiterstriatus venator),bothendemicto the island of
PuertoRico, arecurrentlyrestrictedto montaneforestsalongtheCordilleraCentral, Sierra
de Cayey, and Sierrade Luquillo. Both speciesarecurrently threatenedby destructionand
modification offorestedhabitat;timberharvestandmanagementpracticesin public
forests;roadconstruction;the increasein numbersof recreationalfacilities, andthe
disturbanceassociatedwith public use;mortality andhabitatdestructionfrom hurricanes.
In addition, bothhawksareadverselyaffectedby the lack of comprehensivemanagement
plansfor thepublic forests;possiblelossofgeneticvariationdueto low populationlevels’
andthepotentialfor illegal shooting. ThePuertoRicansharp-shinnedhawkis also
affectedby warblefly parasitism.

Both speciesweredeterminedto be endangeredspecieson September9, 1994 (U.S. Fish
andWildlife Service1994),pursuantto theEndangeredSpeciesAct of 1973, as amended.
Critical habitatwasnot designated.

Description

PuertoRicanbroad-wingedhawk:

ThePuertoRicanbroad-xvingedhawkis adark chocolatebrown, small-sizedhawkthat
measuresapproximately39 centimeters(cm) (15.5inches). It is smallerthantheNorth
Americansubspecies,Buteoplat~pteruspIatypterus,but largerthantheLesserAntillean
subspecies.This is thedarkestsubspeciesof thebroad-wingedhawk. In adults,thetail,
broadlybandedwith blackandwhite, andtherufousbreastarecharacteristic.Immature
birds havedark barson thebreastandlack thedistinctive tail bandsoftheadult. Broad-
wings flap morethanthe similar, but larger, red-tailedhawk (Raffaele 1989).

PuertoRicansharp-shinnedhawk:

ThePuertoRicansharp-shinnedhawkis a small hawkmeasuringapproximately
28 to 33 cm (11 to 13 inches). Thedark slategray upperpartsandheavily barredrufous
underpartsofthe adultsaredistinctive. Immaturebirds arebrownaboveandheavily
streakedbelow. In flight, theshort, roundedwings and long, narrowtail arecharacteristic
(Raffaele 19S9).

Distribution

PuertoRicanbroad-wingedhawk

Thebroad-wingedhawk (Buteoplatypterus)is a polytypic specieswith six subspecies
distributedin NorthAmericaandtheWestIndies. Buteoplatypterusplalypterus(Vieillot)
breedsin continentalNorthAmerica, winteringsouthto SouthAmerica. Therearefive



residentsubspeciesin theWestIndies: B. p. cubanensisBurns of Cuba; B. p.brunnescens
Danforthand Smithof PuertoRico; B. p. insulicola Riley of Antigua; B. p. rivierel Verrill
ofDominica, Martinique, andSaintLucia; andB.p. antillarum Clark of SaintVincent, the
Grenadines,Grenada,andTobago(Friedmann1950).

The broad-wingedhawkxvasfirst reportedin PuertoRico by Gundlach(1878). He
reportedthis speciesas“common” in the“interior” of theisland. Stahl(1883)reportedthe
speciesas “transient.” In the first halfof the 20thcentury,the specieswasnot reportedby
othernaturaliststhatvisited the island (Bowdish 1902,Wetmore1914, andDanforth
1931). Wetmore(1927)believedthespeciesextinct. Danforth andSmyth(1935)
collecteda specimenin Luquillo (CaribbeanNationalForest)anddescribedit asa distinct
residentsubspecies,thePuertoRicanbroad-wingedhawk (Buteoplatypterus
brunnescens).Danforth(1936)reportedsightingsofPuertoRicanbroad-wingedhawks
from Utuado. Leopold(1963)reportedthe speciesfrom Luquillo, Utuado,andMaricao
forests.

At thepresenttime, thePuertoRicanbroad-wingedhawk is an uncommonandextremely
local resident. Extantpopulationsarerestrictedto montanehabitatsofthreeforests: Rio
Abajo CommonwealthForest, CariteCommonwealthForest,andCaribbeanNational
Forest. Breedinghasnot beendocumentedin the CariteForest(Hermindez1980,Snyder
eta!. 1987).

ThePuertoRicanbroad-wingedhawkhasbeenreportedfrom otherareas,suchasCayey
(next to theCarite CommonwealthForest),Utuado,Jayuya,Adjuntas,Villalba, andthe
N”JaricaoandToro NegroCommonwealthForests(Leopold1963, Perez-Riveraand Cottd-
Santana1977). Nevertheless,Delannoy(1991)establishedthat the Maricao andToro
NegroCommonxvealthForestsdo not haveresidentpopulations. PuertoRicanbroad-
wingedhawks havebeensearchedfor, but not sighted,in uplandforestedhabitatsin
Utuado,Jayuya,Adjuntas, Orocovis,andBarranquitas(Delannoy1992).

PuertoRican sharp-shinnedhawk:

The sharp-shinnedhawk (Accipiterstriatus) is also a polytypic specieswith nine
subspeciesdistributedin thewesternhemisphere,from Alaskato Canadaand southto
Argentinaandto the WestIndies (includingCuba,Hispaniola,andPuertoRico) (Wattel
1973). The PuertoRican sharp-shinnedhawkwas first discoveredin 1912 in the Marican
Forestanddescribedas a distinct subspecies,Accipiterstriatusvenalor (Wetmore1914).

Extantbreedingpopulationsof the PuertoRican sharp-shinnedhawkhavebeenfound in
themontaneforestsof theMaricaoCommonwealthForest,Toro NegroCommonwealth
Forest,GuilarteCommonx‘ealth Forest, CariteCommonwealthForest,andCaribbean
National Forest(Cruz andDelannoy1986).
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Although thePuertoRicansharp-shinnedhawkwaspreviouslyknownfrom theRio Abajo
and GuajatacaCommonwealthForestsofthekarstregion, Cruzand Delannoy(1986)did
not find anyevidenceof its presencein theseareas. Fossilevidenceindicatesthatthe
specieswasoncemorewidespreadin thekarstregion(Wetmore1922). PuertoRican
sharp-shinnedhawkshavebeensearchedfor andnot sightedin theCambalache,Vega,
Susiia,and Gu~tnlcaCommonwealthForests(Cruz andDelannoy1986).

Abundance

PuertoRicanbroad-wingedhawk:

In themid 1980s,thepopulationof PuertoRicanbroad-wingedhawksin theCaribbean
NationalForestwasestimatedto be 40 to 60 individualsand 15 to 20 breedingpairs
(SantanaandTemple1984, Snyderet a!. 1987). In 1992, twelve broad-wingedhawks
weresightedin theCaribbeanNationalForestandthepopulationwasestimatedat
22 individuals(Delannoy1992).

Very little is knownabouttheRio Abajo andCarite CommonwealthForestpopulations.
However,it appearsthattheexistenceof theRio Abajo populationwasknownby
Danforth(1936)andLeopold(1963),sincetheybothreportedsightingsof PuertoRican
broad-wingedhawksfrom Utuado. Snydereta!. (1987)believedthat theRio Abajo
CommonwealthForestsustainednot morethan50 individuals. Delannoy(1992)reported
26 broad-wingedhawks,or an estimatedpopulationof 52 individuals, in the Rio Abajo
CommonwealthForest. ThePuertoRicanbroad-wingedhawkwasunknownfrom the
Carite CommonwealthForestuntil 1980, whentheexistenceof a residentpopulation
presentyear-roundwasreported(HernThdez1980). In 1992, twentyPuertoRicanbroad-
wingedhawkswerecountedin theCariteCommonwealthForestanda populationof
50 individualswasestimated(Delannoy1992).

The206.4 squarekilometers(kin2) censussedin threeforests(Rio Abajo, Carite, and
CaribbeanNationalForest)in 1992yielded 58 PuertoRicanbroad-wingedhawksoran
estimatedpopulationof 124 individuals (Delannoy 1992)(Table 1).

Table I Averagedensityandestimatedpopulationof thc PuertoRicanbroad-wingedhawk
(Delannov1992).

Forest Area
censussed

km2

Number
of

hawks

Average
density±S.E.

Mm-max Estimated
population+S.E.

RioAhajo 40.8 ~6 1.28~1.12 0.42-4.00 52.22+5.20

Carite 60.0 20 0.83±0.71 0.42-2.08 49.80±13.42

Luquillo 105.6 12 0.21±0.86 0.42-2.92 22.18±40.80

TOTAL 206.4 58 124.20
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PuertoRicansharp-shinnedhawk:

Sixty individuals ofPuertoRicansharp-shinnedhawkswerecountedin island-wide
surveysconductedin 1983, and a breedingdensityof.73 hawks/km2wasestimated(Cruz
andDelannoy1986). In 1985, seventy-twoindividualswerecountedand abreeding
populationof .76 hawk/km2(230-250island-xvide)wasestimatedin island-widesurveys
(Cruz and Delannoy1986). In 1992, atotal of285.6 km2 censusedyielded 82 sharp-
shinnedhawks: 40 in Maricao,30 in Toro Negro, 10 in Cariteand2 in the Caribbean
NationalForest. An overall populationof 129 individualshasbeenestimatedfor these
forests(Delannoy1992) (Table2). Although theGuilarteForestpopulationwasnot
censussedin 1992, apopulationof 25 individualswasestimatedfor theforestin 1985
(Cruz andDelannoy1986).

Table 2. Averagedensityand estimatedpopulationofthe PuertoRicansharp-shinnedhawk
(Delannov1992).

Forest Area
censussed

km2

Number
of

hawks

Average
density±S.E.

Miii-max Estimated
population +S.E.

Maricao 60.0 40 0.93±1.09 0.83-4.17 55.8±21.7

Toro
Negro

72.0 30 0.77±0.45 0.83-2.50 55.4±17.1

Carite 48.0 10 0.30±0.41 0.83-1.67 14.4±9.96

Luquillo 105.6 2 0.03 3.7

TOTAL 285.6 82 - - 129.30

PuertoRicanbroad-wingedhawk:

In the CaribbeanNationalForest,PuertoRicanbroad-wingedhawksweremoreoftenseen
on the easternside, andthe tabonucoandpalocoloradoforest typeswerereportedas
preferredhabitatsfor the species(Wiley andBauer 1985). Delannoy(1992)reportedthat
broad-wingedhawkswere observedto be clusteredin the north-centralpart of the forest
within the subtropicalwet forest and subtropicalrain forest life zones,wherethe tabonuco
is the dominantforest type.

In theCariteCommonwealthForestthe specieshasbeenreportedfrom the elfin,
caimitillo, granadillo,tabonuco,andslopeforest types (Hermindez1980,Delannoy1992).
Delannoy(1992)reportedPuertoRicanbroad-wingedhawks sightedin thenortheastern
corner andwest-centralpartsof theRio Abajoforestwithin the subtropicalmoist forest



and subtropicalwet forest life zones(Ewel andWhitmore 1973). Limestonehillside,
sinkholes,andnarrowvalleysor ravinesbetweenhaystackhills or “mogotes”arethe
dominanthabitatswithin theselife zones(DepartmentofNaturalResources1976).

PuertoRicansharp-shinnedhawk:

In theCariteCommonwealthForest,territorial andepigamicactivitieswere reportedby
Hermindez(1980) in thenortheasternandnorth-centralparts. Theseareasarelocatedin
thecaiinitillo-granadillo forest typeof thesubtropicalwet forestand subtropicallower
montanewet forest life zones(DepartmentofNaturalResources1976).

Delannoy(1992)reportedthat in theMaricaoCommonwealthForest,thecenterof sharp-
shinnedhawkepigamicandterritorial activitieswaslocatedin thenorth-centraland
easternparts. All of theseareasarelocatedwithin thesubtropicallowermontanewet
forest andsubtropicalwet forest life zones(Ewel andWhitmore 1973). The Podocarpus
and caiinitillo forest typesdominatetheselife zones(DepartmentofNaturalResources
1976).

In Toro Negro,thePuertoRicansharp-shinnedhawkterritorial and epigamicactivities
werereportedin theeasternsegmentofthe forest(Delannoy1992). Theseactivitiestook
placein theelfin woodland,sierrapalm, caimitillo-granadillo,andtabonucoforesttypesof
thesubtropicalwet forestandsubtropicallower montanewet forestlife zones(Department
ofNaturalResources1976).

A solitary territorial sharp-shinnedhawkpairwas reportedby Delannoy(1992) in the
south-centralpart of the CaribbeanNationalForest. Thisareais locatedwithin thepalo
coloradoforest type of the lower inontaneforest life zone(Ewel andWhitmore 1973).

PuertoRican broad-wingedhawk:

The nestinghabitatfor PuertoRicanbroad-wingedhawksin the Rio Abajo Forestwas
characterizedby Delannoy(1995a). Nestingsitesweredefinedasareaswherethe
following behaviorswereobserved:(1) hawksengagingin courtshipandterritorial
displays; (2) a pair presentnearanestor involved in nestbuilding behavior;(3) adults
incubatingor rearingchicks in the nest;and(4) adultsrepeatedlycarryingprey into an
area.

A total of 11 nestingsiteswaslocatedin the forest. Six of the nestingsiteswerefound in
plantationswheredominantspeciesincludedmaria (Calophy/lumca/aba,Guttiferae);teca
(Tecionagrandis, Verbenaceae);caobahondurefla(Swieteniamacrophylla,Meliaceae);
guaraguao (Guarcaguidonia,Meliaceae);andinahoe(Hibiscusclatus, Malvaceae). Three
of the nestingsiteswerefound in secondgrowth forests. Foresttypes in two nestingsites
xverenot assessed.
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In this samestudy, theauthordescribedthestructureofthevegetationwithin 100 meters
from nestsorthecenterof otherPuertoRicanbroad-wingedhawkactivity (Table3). The
studyrevealedtherelatively youngnatureof bothplantationandsecondgrowthforest.
Although he foundahigh averageoftotal treedensityin bothtypesofstands,
83.6percentand87.8 percentoftreesin plantationand secondgrowthforestnestingsites,
respectively,weresmall trees(25.6 cm or lessin diameterat breastheight(dbh)).

Table 3. Characteristicsofthe PuertoRicanbroad-wingedhawknestingsitehabitatin theRio
Abajo CommonwealthForest(Delannoy1 995a). Dataareexpressedassamplemeans,standard
deviations,andranges. N~numberofplots.

Va ‘a e~ Plantation(N=53’l Secoda ~ o est 31

6.4-12.8cmdbhclass
(trees/hectare(ha))

385.3±243.9
(0-1200)

393.5±158.7
(175-900)

12.9-19.2cmdbh
class(trees/ha)

188.7±108.7
(0-450)

193.5+117.5
(0-475)

19.3-25.6cmdbh
class(trees/ha)

102.4±63.0
(0-225)

114.1+74.5
(25-300)

25.7-32.0cmdbh
class(trees/ha)

58.5~48.7
(0-200)

42.4±43.6
(0-175)

32.1 cm =dbhclass
(trees/ha)

74.5±54.9
(0-250)

55.4±39.1
(0-150)

Total tress/ha 809.4+365.2
(150-1800)

798.9+252.0
(350-1425)

Basalareacanopytrees
(squaremeters/ha)

17.4±7.9
(5.2-37.4)

10.9+5.71***
(1.2-22.8)

Basalareaunderstoix
trees(squaremeters/ha)

8.3±3.7
(2.4-16.3)

8.9±3.9
(2.3-18.9)

Percentagecanopycover 83.7±14.0
(35-100)

82.5±14.7
(47.5-100)

Percentagecround
cover

45.9±14.2
(17.5-75)

45.3±15.0
(12.5-72.5)

canop~heicht
(meters)

16.0±2.6
(9.8-24.2)

15.2±3.4
(4.5-22.7)

Shrubdensity (stems
=2.5crnJO.04ha)

95.3±34.7
(18-200)

94.5±57.6
(12-227)

Slope(degrees) 26.6±11.5
(3-48)

26.7±10.4
(5-44)

*~p=.OQ1J3asalareawascalculatedin a 0.04hacircularplot.
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Averagebasalareaof canopytreesin plantationnestingsiteswasapproximately
1.5 times that in nestingsitesin secondgrowthforests. This wastheonly significant
differencebetweenthetwo forest typesfoundby theauthor. Canopytreesoccupied
2.09 timesmoreareathanunderstorytreesin plantations. In contrast,canopytrees
occupied1.22 times moreareathanunderstorytreesin secondaryforests. Although
canopyheight and coverwere, on average,higherin plantationthanin secondgrowth
forestnestingsites,thesefeatureswerenot significantly different. Maximum canopy
height exceeded22 metersin nestingsitesof both forest types. Theunderstoryvegetation
waswell developedin bothplantationandsecondgrowth forestnestingsites. Ground
coveraveragedslightly over 45 percentandthe densityof the shrub layerwas
approximately95 stemsper 0.04 hectare(ha). Slopesaveragedslightly over26 degrees,
with maximumvaluesexceeding40 degrees.

Threeneststructureswerelocatedin the Rio Abajo CommonwealthForest,two in maria
treesandonein laurel prieto (Nectandramembranaceae,Lauraceae).PuertoRicanbroad-
wingedhawksconsistentlychosetall, largediametertreeswith largecrowndimensions.
Neststructureswereplacedrelatively high. Neststructuresaveragedapproximately
200 metersin distancefrom thenearestforestopeningandslightly over 500 metersfrom
water.

In summary,PuertoRicanbroad-xvingedhawknestingsite habitatwasof two types:
plantationand secondgrowthforests. Nestingsite habitattypeshadrelativelyhightree
density,mostlysmall trees,closedcanopy,well developedunderstory,andmoderateto
averageslopes. The most consistentnesttreeselectioncriteriawereheight, dbh, and
canopydimensions.

PuertoRicansharp-shinnedhawk:

Studieson breedingandnestinghabitatof this species,conductedby Cruz andDelannoy
(1986), showedthat thePuertoRicansharp-shinnedhawkpopulationin theMaricao
CommonwealthForestnestsin bothnaturalforestandmariaplantations. Plantationnest
sitestendedto havemorelargecanopytreesandlessunderstorythannatural forestnest
sites(Table4). Sharp-shinnedhawksappearto selectplantationandnaturalforest nest
siteswith similar vegetativestructureand topography. The authorsfound thatnestsitesin
naturalvegetationhadsignificantly highertotal treedensitiesthannestsitesin plantations.
They found that a very high percent(87.5 percent)of thetreesin naturalforest nestsites
werein the smallersizeclasses.

In plantations,theyfound that 57.9 percentof the treeswerein thesesamesizeclasses.In
plantations,42.1 percentof thetreeswerein larger size classes,in contrastto only
12.5 percentof treesin naturalforest thatwerefound in thesesamesizeclasses.
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Theseauthorsfoundthatvegetationstructuralrequirements(closedcanopiesand dense
stands)weresoughtby thePuertoRicansharp-shinnedhawksin the selectionof nestsites
in theMaricaoCommonwealthForestandapparentlyin otherpartsof its rangein Puerto
Rico. TheyalsofoundthatPuertoRicansharp-shinnedhawksplacedtheirplatformsnests
beloxvthe canopyon horizontalbranchesagainstthetrunk or in crotchesawayfrom the
trunk.

Table4. Characteristicsofthe PuertoRicansharp-shinnedhawknestingsite habitatin theMaricao
Forest(Cruzand Delannoy1986). Dataareexpressedassamplemeans,standarddeviations,and
ranges. N=numberof plots.

~bles[ Plantations NaturalForest
N=15

6.4-12.8cmdbhclass
(trees/ha.)

218.0±192.9
(0-675)

742.3±279.4
(200-1100)

12.9-19.2cm dbhclass
(trees/ha.)

212.0+174.7
(35-700)

290.4±103.4
(150-423)

19.3-25.6cm dbh
class(trees/ha.)

120.0±103.6
(72-375)

92.3±55.3
(25-175)

25.7-32.0cmdbh
class(trees/ha.)

126.0±147.5
(30-700)

25.0±27.0
(7-75)

32.1cma dbhclass
(trees/ha.)

67.0±81.9
(0-325)

30.8±29.1
(8-75)

Total trees/ha 743.0±306.2
(350-1425)

1180±328.7
(575-1625)

Basalareacanopy
trees(squaremeters/ha.)

2374.0±1489.0
(657-7195)

1233.3±428.2
(480-1982)

Basalareaunderstorytrees
(squaremeters/ha.)

322.2±321.9
0-1087)

740.4+487.7
(97-1490)

Percentagecanopycover 78.5±12.7
(51-97)

70.4±13.2
(50-96)

Canopyheight (meters) 12.0±3.4
(7-21)

10.0±2.2
(6-14)

Slope(Percent) 16.8±9.1

(5-40)

20.4±8.6

(7-35)
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Nestingr~n~e

PuertoRicanbroad-wingedhawk:

Nestingrangesizewasdeterminedfor sevenof elevenPuertoRicanbroad-wingedhawk
nestingsitesin theRio Abajo CommonwealthForest(Delannoy1995a). Hedetermined
that thePuertoRicanbroad-wingedhawk spacingrequirementsfor nestingaveraged
41.1 ha (rangefrom 22.3 to 76.9 ha). Oneyearlater in thesameforest, Delannoy(1995b)
foundthatnestingrangesvariedin sizefrom 22.1 to 76.9 ha, andaveraged39.5 ha.
Nestingrangeoverlapwasminimal. All nestingrangesoccupiedin 1994werereoccupied
in 1995.

PuertoRicansharp-shinnedhawk:

Cruz and Delannoy(1986)estimatedhomerangesize for PuertoRicansharp-shinned
hawksin MaricaoCommonwealthForestusing measureof nestspacing. Assumptionsfor
this kind of estimateincludedthat homerangesaremutuallyexclusiveandcircular, all
habitatsaresuitablefor foragingand/ornesting,andhabitatsareat carryingcapacity. By
dividing theaveragedistancebetweennestingareasin half, theauthorsobtaineda home
rangeradiusof 690.4meters,which representeda homerangesize of 149.5 ha.They
estimatedthat therewould be approximately28 nestingpairsin the4150 ha ofthe forest,
if theassumptionswerecorrect. Five nestingsites hadreoccupancyratesof 80 percentor
higher andnoneof theremainingfour nestingsites hadreoccupancyratesof lessthan
50 percent.

BreedingbioloQ~y

PuertoRicanbroad-wingedhawk:

Delannoy(1994)estimatedtheRio Abajo CommonwealthForestbreedingpopulationto
be between10 to 12 pairs. Consideringthat theestimatedRio Abajo populationwas
52 broad-wingedhawks,theeffectivepopulation(fraction of thepopulationthat breeds)
calculatedby this authorwasbetween38.4percent(20/52)and46.2percent(24/52).

Delannoy(1995b)reportedthat PuertoRicanbroad-wingedhawksweremoreactivein
territorial and epigainicdisplaysfrom DecemberthroughMarch. Nestbuilding occurred
in Februaryuntil earlyMarch. Nestswith nestlingswerefound in lateMarchthrough
earlyApril. Youngfledgedin lateApril andMay.

Clutch sizesarefairly consistentin this species,with 2 to 4 eggsbeingtypical. Thereis a
cleardivision of labor during incubation,with the femaleincubatingandthe malehunting.
Themale only coverstheeggsduring times that thefemaleis eatingfoodbroughtby the
male. The incubationperiodmayvary from 28 to 3 1 days. Theyoungare broodedfairly
intensivelyand throughthe night, for thefirst few weeksafter hatchinguntil theyare
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about21 to 24 daysold. Theyarefed by thefemaleuntil theyareabout29 to 30 daysold,
and at that time beginventuringoutof thenest. Theybeginto producean adultlike
whistleat 30 to 36 daysof age,andbecomeablefliers during theirsixthweekafter
hatching(Johnsgard1990).

PuertoRicansharp-shinnedhawk:

Cruz andDelannoy(1986)found that mostofthePuertoRicansharp-shinnedhawk
activitiesduring earlyoccupancyofnestingsites(Decemberto January)consistedof
courtshipandterritorial displayflights. Both malesandfemalesparticipatedin display
flights that wereinitiated shortly aftersunriseandlasted,in somenestingsites,until mid-
morning. Theseauthorsreportedthat mostPuertoRicansharp-shinnedhawksstartedthe
constructionoftheir nestsshortly afterremainingpermanentlyon their nestingareasin
Januaryof eachyear. Theyfound that both themaleandfemalebecamemoreactivein the
nestbuilding process3 to 4 weeksbeforelaying eggs. In February,thefemalesstopped
huntingand stayednearthenest. Themalesprovidedall thefoodat this stageand during
thefollowing months. Egg laying occurredduring March andApril. Thelaying of second
clutchesoccurredirregularly from Mayto July. Theyalsofoundthat femaleslaid second
clutchesonly afterlosing a brood. It took two femalesapproximately27 and30 days,
respectively,to lay againafterlosing theirfirst broods.

Cruz and Delannoy(1986) foundthat, in PuertoRicansharp-shinnedhawks,only the
femaleincubatedandthat therole ofthemalewasto provide foodto the incubating
female. They reportedanincubationperiod, from laying to hatchingofthe lastegg, of
32 days. Thenestlingperiod endedwhentheyoung flew short distancesfrom thenestand
roostedin treeslocated10 to 15 metersfrom thenest. Theseauthorsfoundthat the
combinedaveragefledging agewas30 daysandan averageclutch size of 2.63 eggs. Of
the 105 eggslaid, 62.9 percenthatchedand29.5 percentof theeggssurvivedto the
fledgling stage. Lessthanhalf (47 percent)ofthenestlingssurvivedto fledging. They
foundthatthe combinednestsuccesswas28.6 percentincluding renesting.Warblefly
(Philornissp., Diptera,Muscidae)parasitismaccountedfor 69.2 percentof thenest
failures during thepost-hatchingstage.

PuertoRicanbroad-wingedhawk:

Snyderci a!. (1987)conductedfood-habitstudieson oneof the threenestsof PuertoRican
broad-winghawksfound in the CaribbeanNationalForestin 1976 and onenestfound in
the Rio Abajo CommonwealthForestin 1978. They foundthat the prey typestaken
includedcentipedes,frogs, lizards, mice, rats,andbirds (as largeas200grams).
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TheseauthorsreportedthatthePuertoRicanbroad-wingedhawkappearedto be less
versatilein its huntingtechniquesthanthered-tailedhawk. Theymentionedthat theyhad
neverobservedthePuertoRicanbroad-wingedhawkcapturingprey by astoop from high
in theair. In theCaribbeanNationalForest,theseauthorsreportedsoaringbroad-winged
hawksapproachingandbriefly chasingflocks of flying PuertoRicanparrots(Amazona
vittatta vittatta), but they consideredthat thesechaseswerenot predationattempts.They
also reportedotheroccasionswhensoaringPuertoRicanbroad-wingedhawksignored
parrotsflying nearby.

Also observedby theseauthorswere PuertoRicanbroad-wingedhawkshuntingmainly
from perchesjustbelow thecanopywheretheyhavea goodview of theground,suchas
alongwoodedroads,streams,or wide trails wherethegroundcoverandunderstoryare
quite thin. Theyreportedthat PuertoRicanbroad-wingedhawksavoidedhuntingalong
theedgesofbroadopenings,but foragedwherethecanopywas closedoverheador nearly
so.

PuertoRicansharp-shinnedhawk:

In 1974 and1977, Snydereta!. (1987)studiedthediet at two PuertoRicansharp-shinned
hawk nestsin WestFork area,CaribbeanNationalForest. All 148 identifiedprey
observedat thesenestsweresmall birds, almostwithout exceptionthesizeoftanagers
(30 grams)or smaller. Theyhad only one apparentrecordofa thrasher(100grams)taken

by malesharp-shinnedhawks,which wereconsiderablysmallerthanfemalebroad-winged
hawks (about 70 gramsless),andit was possiblethat femalehawkstakethrasherswith
someregularity.

Reasonsfor Listmnn andThreatsto theSpecies

RecentPopulationDeclines:

Statussurveysconductedin 1991 and 1992 indicatedthat both specieshaveexperienced
recentpopulationdeclines. ThePuertoRicanbroad-wingedhawkexperiencedalocal
populationdeclineof approximately50 percentin the CaribbeanNationalForest(from
50 individualsin 1984 to 22 individualsin 1992). The PuertoRicansharp-shinnedhawk
experienceda 40 percentpopulationdeclinein a periodof 7 years(from about
250 individualsin 1985 to 150in 1992). Locally, the PuertoRicansharp-shinnedhawk
populationexperienceda 60 percentdecline in theCarite CommonwealthForestand a
93 percentdeclinein the CaribbeanNationalForest.

Habitat Destruction:

Thedestructionand modificationof forestedhabitatsin PuertoRico maybe oneof the
mostsignificantfactorsaffecting the numbersand distributionof thesehawkspeciesand
ts oneof the most importantthreatto the species.The patchydistributionof bothspecies
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mayhaveresultedfrom thefragmentationofforestedhabitats. During thefirst halfofthe
20th century,forestedareasweredrasticallyreducedfor intensiveagriculturaluses. In the
lasthalfof this centuryearlysecondaryforestshavedevelopedin areasthat areno longer
underintensivecultivation andthesesecondaryforestsconnectpatchesofmoremature
foreststhat werepreviouslyisolated.

Timber harvestwithout consideringthevegetationstructuralfeaturesneededby both
speciesandinappropriatemanagementpracticesin public forestscould resultin negative
effectson thesespecies,reducingthenumberof individualsand/ordiminishinghabitat
quality. For speciesalreadylimited in theirabundanceanddistribution,theseactivities
canreduceeffectivepopulationsizeresultingin detrimentto thespecies.

Roadconstructionin severalforestshasresultedin substantialhabitatalterationand
fragmentation.Roadconstructionand/orroadrepairhavebeenproposedand/orconducted
in theCaribbeanNationalForest,Rio Abajo CommonwealthForest,andMaricao
CommonwealthForest. In theRio Abajo CommonwealthForest,theconstructionof
highwayP.R. 10 from Areciboto Ponce,which hasbeenunderway for severalyears,
affectedthePuertoRicanbroad-wingedhawkpopulation. Theconstructionofthis
highwayeliminated205.9haof thePuertoRicanbroad-wingedhawk’shabitator five
potentialterritories(U.S. FishandWildlife Service1995). In additionto the substantial
habitatalterationandfragmentationproducedby the constructionofthehighway, this road
will alsoprovide a sourceofhumandisturbance,reducinghabitateffectivenessfor species
with a strong needfor isolation, andcould increaseillegal shootingandtheintroductionof
exotic fauna. Thedisturbanceproducedby theconstructionactivitiesmayresultin the
lossof theoffspringto be produced. In theMaricaoCommonwealthForest,the
reconstructionof Road362 destroyedapproximately15.4 ha of PuertoRicansharp-
shinnedhabitat.

Constructionofrecreationfacilities hasbeenproposedfor thewesternandnorthernsides
oftheCaribbeanNationalForest, areaswhereboth speciesoccur. Suchrecreation
facilities could potentiallyeliminatehabitator bring humanactivitiestoo closeto preferred
nestingareas. Raptorsareparticularlysensitiveto disturbanceneartheir nesting
territories. In theCarite CommonwealthForest,increasingpressurefor newrecreation
facilities hasbeenidentified (Delannoy1992). In theMaricaoCommonwealthForest,
Cruz andDelannoy(1986)foundthat nestfailures relatedto directhumanharassment
rankedthird in importance. Five nestingareasin MaricaoCommonwealthForestarein, or
lessthan 100 metersfrom, thecampingandpicnic areas. Someofthetraditionalnesting
areasfor thePuertoRicansharp-shinnedhawk in theToro NegroCommonwealthForest
lie nearrecreationfacilities (CruzandDelannoy1986). Increasedpressurefor recreation
from a growinghumanpopulationcouldbringaboutfrequentandregularhuman
disturbancenearnestsites.
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Increasedpressurefor newright-of-wayaccessto farmsthroughtheCarite
CommonwealthForestland andtheestablishmentofnewcommunicationfacilities could
also destroyprimehabitator bring humanactivitiestoo closeto PuertoRicanbroad-
winged hawks. Delannoy(1992)documentedthat destructionofsubstantialcaimitillo-
granadillohabitatoccurredin the right-of-way-accessthroughCaminoEl Seisin the
north-centralpartofthis forest. This authoralso reportedtheestablishmentofnew
communicationfacilities alonganaccessroadthroughsectorFarall6nin thenorthwestern
part of theforestwherethehighestbroad-wingedhawkdensitieshavebeenreported.
In theMaricaoCommonwealthForest,thePuertoRico EnergyandPowerAuthority hasa
powersubstationlocatedin thelower inontanewet forest life zone,thecenterofPuerto
Ricansharp-shinnedhawknestinghabitat. Manykilometersofaerialpowerlinesrun
throughforestlands. Theaccessroad for thesubstationis locatedadjacentto sharp-
shinnedhawkhabitat in thesubtropicalwet forest life zone(Delannoy1992). The
constructionofthis accessroad resultedin thedestructionofapproximately2.6 haof
PuertoRicansharp-shinnedhawk habitat(Delannoy1992). Theconstructionofnew or
the enlargementoftheexisting, communicationinfrastructurecouldpotentiallyeliminate
importantsharp-shinnedhawkhabitat.

Low NumbersandRestrictedDistribution:

Oneofthemost importantfactorsaffectingthesespeciesin PuertoRico is their low
numbersand theirlimited distribution. Extantpopulationsofthe PuertoRicanbroad-
winged hawkandthePuertoRicansharp-shinn~dhawkarerestrictedonly to threeand
five inontaneforests,respectively. Significant adverseeffectsto thesespeciesor their
habitatcould drivethemto extinction.

Devastationfrom Hurricanes:

Theextensivedevastationfrom hurricanesmaybe particularlydetrimentalto specieswith
small populationsizesand long generationtimes, suchas thebroad-wingedhawkand
sharp-shinnedhawk. Additionally, theremayalsobe a long-termreductionin effective
populationsizeif thehawksproveto requirehabitatcharacteristicsnot presentlyavailable
in the storm-damagedforest.

Declineof both specieshasbeenattributedto possibledirect andindirecteffectsof
HurricaneHugo in 1989 by Delannoy(1992). Dr. iM. Wunderle(InternationalInstitute
of Tropical Forestry,personalcommunication1997),however,believesthat it is unlikely
that thesehawk specieswerestronglyaffectedby the hurricaneunlesstheir nestsiteswere
reducedor eliminated. Nevertheless,he believesthat thelatter suggestionis unlikely
given thepatchynatureof thestormdamagein theforests. He alsomentionedthat the
60 percentdeclineofPuertoRicansharp-shinnedhawksin theCariteCommonwealth
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ForestafterHurricaneHugo seemslike an unexpectedlyhigh valuegiventhat the
hurricanedamageto habitat in that forestwasvery light, andlimited to someofthehighest
ridges. He alsomentionedthat in thefew caseswhereraptorpopulationswerequantified
bothbeforeand afterhurricanes,no significantdeclinesweredetected.

Parasitismby warblefly:

Themortality of sharp-shinnedhawknestlingsdueto parasitismby thewarblefly
Phi!ornis sp. hasbeendocumented. Studiesconductedin MaricaoCommonwealthForest
attributed61 percentof nestlingmortality to Phi!ornis parasitism(Cruz andDelannoy
1986).

Lack ofComprehensiveManagementPlans:

Thelackof comprehensivemanagementplansfor the CommonwealthForestscouldbe
consideredaseriousthreatto thesespecies. In absenceof suchplans,policy makersand
managerslack basicinformationon which to basedecisionsrelatedto thebestuseand
managementofforestresources.

ConservationMeasvlre9

Conservationmeasuresprovidedto federallylisted speciesincluderecognition,recovery
actions,requirementsfor Federalprotection,andprohibitionsagainstcertainpractices.
Recognitionthroughlisting encouragesandresultsin conservationactionsby Federaland
Commonwealthagencies,andprivategroupsandindividuals. TheEndangeredSpecies
Act providesfor possibleland acquisitionandcooperationwith theCommonwealth,and
requiresthat recoveryactionsbe carriedout for all listed species.

Section7(a)(2)requiresFederalagenciesto ensurethat activitiesthey authorize,fund, or
carryout arenot likely to jeopardizethecontinuedexistenceof a listed speciesor to
destroyor adverselyinodi~’ its critical habitat. If a Federalactionmayadverselyaffect a
listed speciesor its critical habitat,theresponsibleFederalagencymustenterinto formal
consultationwith the FishandWildlife Service.

The U.S. ForestService,CaribbeanNationalForest, hasdevelopedthefollowing
standardsto promotethe recoveryandconservationof endangeredraptorswhile
conductingotherforestmanagementor researchactivities:

1. Protectnestandroostsitesfor raptorssuchas theendangeredPuertoRican
broad-wingedhawkandthePuertoRicansharp-shinnedhawk.

(a) Conductno managementactivitieswithin 150 metersofnesttreesor
roosts.
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(b) Conductonly compatiblemanagementactivities(e.g.,non-
manipulativeresearch,placementof parrotnests,beetraps,or
thrasherboxes,etc.)within 500 metersfrom nesttreesor roosts.

(c) Planotheractivities (e.g.,recreationaldevelopment,timber
demonstration,etc.)at least500 metersfrom nestsites, following
biologicalassessmentand consultationwith theFishandWildlife
Service.

(d) Timber demonstrationor othersilvicultural activitiesplannednear
nestingareasshouldbe designedto resultin standconditions
favorableto raptorrecovery.

(e) Plan any activity with potentialto disturb raptors350 metersaway
from nestor roostsites;or time it to avoid thenestselectionand
breedingtime (i.e., activitiesmayoccurfrom August through
November).

(f) Conductraptorinventoriesduring nestselection/breedingseasons,
prior to planning forestmanagementactivities.

SummaryofCommentsReceived

Copiesof theTechnical/AgencyDraft PuertoRicanBroad-wingedHawk andPuertoRican
Sharp-shinnedHawk RecoveryPlanwere sentto 36 individuals,including four peer
reviewers,for reviexvandcomments. A noticeof availability of thedraft planwas
publishedin theFedera!Register. Nine commentletterswerereceived. Comments
providingsupplementaldataandeditorial correctionshavebeenincorporatedinto the
appropriatesectionsof this plan.

ThePuertoRico PlanningBoardsupportedtherecoveryplanand mentionedthattheywill
coordinatewith Federalagencies,Nationalandlocal conservationorganizations,andother
interestedpartiestowardtherecoveryofthesespecies.

TheU.S. ForestService,CaribbeanNationalForest,providedcommentson theplan
supportingtherecoveryof thesespecies.Theyhavedevelopedstandardsto promotethe
recoveryandconservationof endangeredraptorswhile conductingotherforest
managementor researchactivities. Suchmeasureswereincludedin the Conservation
N’Ieasuressectionof this plan. Theysuggestedthattheseprotectivestandardsbe
implementedin non-NationalForestlands. Severalproposedtrails, timber demonstration
units, and recreationalfacilities which couldpotentiallyhaveposedthreatsto raptorswere
changedin theforest managementplansto eliminatesuchimpacts.
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The CaribbeanNationalForestalso suggestedthat all agenciesinvolved in therecoveryof
thesespeciesdevelopandimplementastandardcensusprotocolto conductsurveysto
improvetheunderstandingandmanipulationoffield datareportsin orderto conduct
populationanalyses. Theyrecommendedtheestablishmentof atechnicalcommitteeto
promoterecoveryplangoals, developcensusand managementprotocols,andidentify
future needsfor thesespecies. In addition,theCaribbeanNationalForestproposedto
obtain andcompileall observationreportsfor raptorspecieson theforest, including
previousresearchefforts, andupdateexisting informationon speciesdistribution,relative
abundance,andhabitatutilizationin theforest. Theyalsomentionedthe intentionof
preparingandimplementinga monitoring planto trackknownindividuals,breedingpairs,
andnestareas,and identify territorial ranges. Theyexpressedwillingnessto work with the
Fishand Wildlife Servicein thedesignof an environmentaleducationprogramto promote
speciesrecoveryandreducepotentialthreats.

Dr. CarlosDelannoyprovidedcommentsregardingtherecoverycriteria. Thedraft plan
calledfor a PuertoRicanbroad-wingedhawkbreedingpopulationof 200 pairs in three
foreststo downlistthis species.Dr. Delannoyrecommendedamorerealisticnumberof
60 breedingpairsand200 individuals (20 breedingpairsin theCaribbeanNationalForest,
Carite andRio Abajo; 60 individualsin Rio Abajo andCarite; and80 individuals in the
CaribbeanNationalForest). Thesechangeswereincorporatedinto the plan. Dr. Delannoy
recommendedthat a managementplanalsobe preparedfor theforestswherethePuerto
Ricansharp-shinnedhawkhasbeenreportedandcouldbe re-introducedlike Guajataca
CommonwealthForest. Herecommendedthat the effectsof theinteractionof thetwo
endangeredhawks andthe red-tailhawkalsobe studiedin theotherforests,not only in the
CaribbeanNationalForest.

Dr. Delannoycommentedthat it is veryimportantfor thePuertoRicoHighway Authority,
theAuthority for Public Works, andthe PuertoRico PlanningBoardto consultwith the
Departmentof NaturalandEnvironmentalResourcesandthe FishandWildlife Service
durinpthe planningand designingof projects. He alsorecommendedthateducational
eftbrts for thesespeciesbe extendedto includeradioandtelevision.

Dr. JosephNI. Wunderle,Wildlife TeamLeaderandResearchWildlife Biologist from the
InternationalInstitute of Tropical Forestry,U.S.ForestService,providedcomments
regardingpossibleeffectsof hurricaneson bothhawkspeciesandrecoveryefforts that
should be conducted.In general,Dr. Wunderlebelievesthat it is unlikely thatthese
specieswerestrongly affectedby HurricaneHugo, basedon informationhe collectedfor
otherraptorspeciesbefore andafterthe hurricane. He agreedthatobtainingbiological
informationandidentifying mortality factorsandthreatsshouldbe of the highestpriority.
He mentionedthat as part of the studiesrelatedto translocation,it is essentialto ensure
that the stressesthat causedthedeclinein thefirst placebe removedor eliminated. He
specifiedthat translocationwithout eliminationofthestresseswill resultin lossof
valuableindividuals. He suggestedthat thehigh populationsofpearly-eyedthrashersand
warblefly parasitismmaybe contributingfactorsto thedeclineof thesespeciesin the
CaribbeanNationalForest.
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II. RECOVERY

A. RecoveryObjective

Objective: To reclassifythePuertoRicanbroad-wingedhawkandthePuertoRicansharp-
shinnedhawkfrom endangeredto threatenedstatus.

Theinterim criteriaareto protect,enhance,andstabilizetheexistingpopulations. To
restorethePuertoRicansharp-shinnedhawkpopulationsto the levelsknownin themid-
1 980s,whenthe specieswasconsideredthreatened,andto maintainsuchlevelsat least
7 years,a breedingpopulationof aminimum of 250 pairsisland-wide(five forests)should
be reached. In eachforest, breedingdensitiesshouldbe restoredto thehigherlevels
knownin 1983 and 1985 (Carite - .42/kin2, Guilarte- .82/kin2, Luquillo - l.03/km2,
Maricao- 1.15/kin2,andToro Negro- 1.45/kin2).

To downlist thePuertoRicanbroad-wingedhawk, a breedingpopulationof60 breeding
pairs(20breedingpairsin the CaribbeanNational Forest,Carite, andRio Abajo) and
200 individuals island-wide(60 individuals in Rio Abajo andCarite, and80 individuals in
theCaribbeanNationalForest)shouldbe reached. Thereshouldbe additional
documentationof populationtrendsandadequatesupporthabitat. Thecriteriafor
delistingwill be developedwhenthespeciesarereclassifiedfrom endangeredto
threatened.

B. NarrativeOutline

I. Monitor PuertoRicanbroad-winuedhawk andPuertoRican sharp-shinnedhawk
populations. Continuedmonitoringof the PuertoRicanbroad-wingedhawkandthe
PuertoRicansharp-shinnedhawk populationsis neededin order to updatethe
informationon distribution,relativeabundance,and habitatutilization. This
informationis vital to determinepopulationtrends,obtainpopulationbiology
information,evaluatemortality factors,andidentify imminent threatsto thespecies.
Thegatheringandanalysisofsuchinformationwill allow thedevelopmentand
implementationof actionsneededto preventthe speciesfrom decliningirreversiblyin
the foreseeablefuture.

11. Conductsurveyswithin theknownranneofthe speciesanddeterminepopulation
Ir~nds. Surveysshouldbe conductedin the six public forestsand adjacentlands
wherethe speciesareknownin orderto updateinformationon thepresent
distributionandrelativeabundanceof the PuertoRicanbroad-wingedhawkand
thePuertoRicansharp-shinnedhawk. The lastsurveyswereconductedin 1992,
and Guilartexvasnot surveyed. The CaribbeanNationalForest,which is the
largestforest from wherethe speciesareknown, was only surveyedfor 2 days.

17



Periodiccensusesofextantpopulationsshould continueon a regularbasis,at least
onceevery2 years,to determinerelativeabundanceandpopulationtrendsof the
species.

To reducepotentialerror in populationestimates,a standardcensusprotocol
should be adoptedby all agenciesinvolved in therecoveryof thespecies.This
will improvetheunderstandingandmanipulationof field datareportsand will
allow populationanalysis.

12. Identify and characterizecurrentlyusedhabitat. ThehabitatthatthePuertoRican
broad-wingedhawkandthePuertoRicansharp-shinnedhawkareutilizing in
Carite, Guilarte, Toro Negro,andtheCaribbeanNationalForesthasnot been
characterized.Although, habitatcharacterizationstudieshavebeenconductedfor
the PuertoRicanbroad-wingedhawkin Rio Abajo andfor thePuertoRican
sharp-shinnedhawkin Maricao,addi-tionalstudiesin thesetwo forestsshouldbe
conductedin orderto includethehabitatutilized by thesespeciesoutsidethe
nestingseason.

13. Identify additionalhabitatfor thespecies. After the identificationand
characterizationofthehabitatcurrentlyusedby thesetwo hawkspeciesin thesix
public forestsandadjacentlands, additionalsuitableandavailablehabitatthatis
not beingusedby thesespeciesshouldbe identified. Potentialhabitatthatcanbe
enhancedthroughmanagementpracticesfor futureutilization shouldalsobe
identifiedand quantified. Currentuseandmanagementpracticesshouldbe
described. Recommendationsto enhancethesehabitatswill be provided. Photo-
interpretationstudies,utilizing thehabitatcharacteristicsgatheredby the
characterizationstudies,may be utilized to identify this additionalhabitat.

14. Searchfor newpopulations. Utilizing historic records,anecdotalinformation,
habitatcharacterization,andphoto-interpretationstudies,potentialhabitatshould
be surveyedin orderto searchedfor newpopulations.

15. Determinespatialandtemporalusageof habitat. It is importantto delineate
nestingand feedingareasin eachofthe foreststo developandimplement
protectionguidelinesandactions. Use ofradiotelemetry,periodiccounts,and
surveillanceof broad-wingedhawkand sharp-shinnedhawkactivitieswill
provideimportantinformationon dispersalandmovementpatterns.

16. Obtainpopulationbiolo~v information. Basicpopulationbiology data,suchas
fertility, nestsuccess,mortality rates,sexratio, agestructure,recruitment,and
effectivepopulationsize, shouldbe obtained. This informationwill be neededto
understandpopulationdynamics,to forecasttrends,implementmanagement
practicesto maintainpopulationviability, andto establishdelistingrecovery
criteria.
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17. Identify imminent mortality factorsand threats. Thenatureof andrelative
severityofmortality factorsshouldbe identified for both species.Particularly,the
impactsofthe parasitismofPhi!ornis on sharp-shinsand adverseimpactsof road
constructionactivitiesin Rio Abajo andMaricao on PuertoRicanbroad-winged
andPuertoRicansharp-shinnedhawks,respectively.

18. Evaluatepossibleadverseimpactsofred-tailedhawkson broad-wingsandsharp

-

shinsin theCaribbeanNationalForest. Beforeidentifying measuresto increase
both species’populationsto mid-1980’slevels, studiesto evaluatepossible
impactsofred-tail hawkson bothspeciesshouldbe conducted.

19. Studythe possibilityof translocatingindividuals. In order to restorethe
populationof thePuertoRicansharp-shinnedhawkin theCaribbeanNational
Forest,the possibility oftranslocatingindividualsshouldbe studied.
Translocationof individualsofbothspeciesshouldbe also studiedin other
forests.

2. Protect and managepopulationsandhabitatsof thePuertoRicanbroad-xvinnedhawk
and PuertoRicansharp-shinnedhawk. Preventingfurtherdeclineof thespeciesand
habitat lossis essentialfor thecontinuedsurvivalandrecoveryof thesespecies. The
protectionofthe integrity ofall theforestswherethespeciesarefoundis a priority.
Both speciesarerestrictedin distribution, occurin very low numbers,andare
extremelylocalizedin montaneforests. Thepatchydistributionof both speciesmay
haveresultedfrom fragmentationof forestedhabitatandthe specificrequirementsthat
both speciesseemto haveto selectnestingsites.

21. Developmanairementplans. Plansshouldbe developedfor themanagementand
protectionof the PuertoRicanbroad-wingedhawkand thePuertoRicansharp-
shinnedhawkandtheirhabitatin thesix public foreststhat they inhabit (Carite,
Guilarte, Maricao,Toro Negro,Rio Abajo, andtheCaribbeanNationalForest).
Theseplansshouldincludethehabitatsusedby thespecies,areasavailablebut
not beingused,andareaswith potentialhabitatthat canbe enhancedfor future use
by thehawks. Theplan shouldalsoincludethe forestmanagementpracticesthat
arecurrentlybeingconductedin theforestsandthepracticesthatareplannedto
be conductedwithin thepreviouslyidentified habitat. An analysisof possible
impactsandstrategiesto avoid or minimize thoseimpactsshould be also
identified in the plan. After thesecomponentshavebeenidentified,theplan
shouldspecifywhatparticularactionswill needto be takenby the agenciesto
preventhabitatloss,fragmentationor degradation.

22. Implementmanagementplans. Inter-agencyagreementsor Memorandumsof
Understandingshouldbe signedin orderto specifytheresponsibilitiesandactions
to be takenby eachagencyidentifiedin themanagementplans.
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23. Enforceexistino CommonwealthandFederalendanoeredspeciesreolhlation9

.

TheEndangeredSpeciesAct of 1973,as amended,andtheDepartmentof Natural
Resources’Regulationto GoverntheManagementofThreatenedand Endangered
Speciesof 1985providesfor criminal penaltiesfor illegal takeof thespecies.
TheEndangeredSpeciesAct andimplementingregulationsset forth a seriesof
generalprohibitionsand exceptionsthat applyto all endangeredwildlife. Permits
maybe issuedto carry out otherwiseprohibitedactivitiesinvolving endangered
wildlife speciesundercertaincircumstances.

Developmentprojectswhich occuron privatelyownedlandmaybe funded
throughlocal or Federalagenciesor requireFederalor localpermits. Section10
of theCommonwealthregulationprovidesfor consultationon endangeredspecies
which maybe affectedby a particularproject, similar to Section7 oftheFederal
EndangeredSpeciesAct. A Section7 consultationwould be necessaryfor any
Federalactionthat might affect thespecies.

24. Obtain protectivestatusfor habitaton privately-ownedlands. Privately-owned
habitatshouldbe protectedthroughland acquisition,theestablishmentof
conservationeasements,the developmentof HabitatConservationPlans,andthe
implementationof privateland incentiveprogramsandlandowneragreements
xvith the Departmentof NaturalandEnvironmentalResources,U.S. Department
of Agriculture, andthe Service.

3. Develop an educationprogram. Both CommonwealthandFederalagenciesshould
becomeinvolved in theeducationofthepublic regardingprotectionandconservation
of threatenedandendangeredspecies,the lawsprotectingthem, andgeneral
conservationvalues.

3 1. Incorporatethe PuertoRicanhroad-xvinGedhawk andthe PuertoRican sharp

-

shinnedhawkinto existingeducationpronram. Both speciesshouldbe included
in brochuresandslidepresentationspresentedto local schoolsandorganizations.

4. Refinerecoverycoals. As additionalinformationon thebiology, ecology,and
managementof thePuertoRicanbroad-wingedhawkandthePuertoRicansharp-
shinnedhawk is gathered,it will be necessaryto betterdefinetherecoverycriteria.

41. Determinenumberof individuals andpopulationsnecessaryto ensurespecies

stability security andself-perpetuation.Populationstudies,togetherwith the
relative successof protectionmeasures,will allow morepreciseandrealistic

recoverycriteria to be establishedandmet.

42. Determine\vhat additionalactions if any arerequiredto achieverecoverv
objectives. If any additionalrecoveryactionsbecomenecessaryfor the species

survival andwell-being, theymustbe incorporatedinto the plan.
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III. IMPLEMENTATION SCHEDULE

Thefollowing ImplementationScheduleoutlinesactionsand estimatedcostsfor the
recoveryofthePuertoRicanbroad-wingedhawkandthePuertoRicansharp-shinned
hawk over thenext3 years,beginningin 1997.

Key to Implementation ScheduleColumn 1:

Priority 1: Thoseactionsthat mustbe takento preventextinctionorto preventthe

speciesfrom declining irreversiblyin theforeseeablefuture

Priority 2: Thoseactionsthat mustbe takento preventa significant declinein species
population/habitatquality or someothersignificantnegativeimpact short
of extinction.

Priority 3: All otheractionsnecessaryto providefor full recoveryof thespecies

Key to Agency Designationsin Column 5 and Column 6:

FWS-

R4-
ES-
LE-
DNER-
USFS-
UNIV-
Cons.Org- -

U.S. FishandWildlife Service
EWS Region4
EWS Division ofEcologicalServices
FWSDivision ofLaw Enforcement
PuertoRico Departmentof NaturalandEnvironmentalResources
U.S. ForestService
Universities
ConservationOrganizations



IMPLEMENTATION SCHEDULE

Task

Priority Task L)escription

Task

Number

Task

Duration

kcsponsibleOrganization

FWS - Other

CostEstimates($000)

FY 1 - FY 2 - FY 3 Commcnts

Conductsurvcyswithin thcknown
rangeot the speciesanddetennine
populationtrends.

11. annual R4, ES DNER, USFS 50 50 50

1 Identify andcharacterizecurrently
usedhabitat.

12. aimual R4, ES ONER,USF5 70 70 70

1 Obtainpopulationbiology
information.

16. annual NA, ES DNER,USFS,Cons. Org. 50 25 25

ldcntil~ imminentmortality factors
andthreats.

17. annual RI, ES DNER, USFS,UNIV 20

Enforceexisting Commonwealth
andFederalendangeredspecies

regulations.

23. ongoing R4, ES,
LE

DNER, USFS No cost anticipated.

Obtainprotectivestatusfor habitat
onprivately—ownedlands.

24. ongoing R4, ES DNIIR, USFS

2 Identify additional habitat for the
species.

13. annual R4, ES DNER, UNIV 15 15

2 Searchfor newpopulations. 14. annual R4,ES DNER, UNIV 25

2 Determinespatialandtemporal
usageof habitat.

15. annual RI, ES DNER, USFS,UNIV,
Cons.Org.

20 20 20
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Task
I ~riority

2

)eseription
‘l’ask I Number

1 8.

Duration
‘lask

annual

FWS Other
ResponsibleOrganization

NA, IES I JSFS,1.JNIV, Cons. Org.

FY 1 FY 2 FY 3
CostEstimates($000)

Comments
1 £valuatepossibleimpactsof red—
tailed bawksonbroad—wingsand
sbarp—sbinsin the Caribbean
National l’orest.

50

2 Study thepossibility of
translocatingindividuals.

19. annual R4,ES USFS,UNIV 10

2 DevelopmanagementIllans. 21. ongoing P.4 P8 DNER, USFS No costanticipated.

2 Implementmanagementplans. 22. ongoing P.4, ES DNER,USFS No costanticipated.

2 Determinenumberof individuals
andpopulationsnecessalyto ensure
speciesstability, security,andself

PemVetriatioli.

41. annual R4,ES DNER,USFS,UNIV,
Cons. Org.

20

3 Incorporatethe PuertoRicanbroad-
winged hawkandthePuertoRican
sharp-shinnedhawkinto existing
educationprogram.

3 1. ongoing P.4 ES DNER, USFS

3 Detenninewhat additional actions,
if any, arerequiredto achieve
recoveryobiectives.

42. annual P.4, ES DNER,USFS
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IV. LIST OF REVIEWERS

Dr. PedroGelabert
Seeretarx’
DepartmentofNaturalandEnvironinentalResources
P.O. Box 9066600
SanJuan,PuertoRico 00906-6600

Mr. JoseChabert
TerrestrialEcologySection
DepartmentofNatural andEnvironmentalResources
P.O. Box 9066600
SanJuan.PtiertoRico 00906-6600

Mr. VicenteQuevedo
NaturalHeritageProgram
Departmentof NaturalandEnvironmentalResources
P.O. Box 9066600
SanJuan.PuertoRico 00906-6600

Mr. EdgardoGonzAlez
ForestServiceArea
Departmentof NaturalResources
P.O.Box 9066600
SanJuan,PuertoRico 00906-6600

ComandanteEdwin Perez
Departmentof Natural andEnvironmentalResources
P.O. Box 9066600
SanJuan.PuertoRico 00906-6600

Ms. Doris Betancourt
Acting Director
Departmentof Biology
MayaguezCampus- IJPR
P.O.Box 5000
Mayaguez.PuertoRico 00681

Ms. AnaMaria V~ra
Fundaci6nPuertorriquefladeConservaei6n
Calle 0’ Neill No.11
Hato Rev. PuertoRico 00918
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Mr. FranciscoJavierBlanco
Fideicomisode Conservaci6ndePuertoRico
P.O.Box 4747
SanJuan,PuertoRico 00902-4747

Mr. FranciscoFerrer
Sociedadde HistoriaNaturaldePuertoRico
Apartado361036
SanJuan,PuertoRico 00936

Dr. Ariel Lugo
IntemationalInstituteof TropicalForestry
U.S. ForestService
Call Box 25000,ExperimentalStation
Rio Piedras,PuertoRico 00928

Ms. SuzetteDelgado
ServiciosCientificosv Thenicos
Cond. El Centro,Oficina 1401
SanJuan,PuertoRico 00936

Mr. AgustinValido
PuertoRicanParrotField Office
U.S. Fish andWildlife Service
P.O.Box 1000
Luquillo, PuertoRico 00773

EnvironmentalProtectionAgency
HazardEvaluationDivision - EBB (T5769C)
401 NI Street,SW.
WashinL~ton,D.C. 20460

Mr. Carl A. Soderberg
Director
U.S. EnvironmentalProtectionAgency
CaribbeanField Office
1413 FernandezJuncosAve.,Office 2A
Santurce.PuertoRico 00909

Lt. Col. ChesterD. Fowler
DeputyDistrict Engineer
U.S. Amy Corpsof Engineers
400 FernandezJuncosAvenue
Sanitian. PtiertoRico 00906



Mr. HectorRussdMartinez
President
EnvironmentalQuality Board
P.O. Box 11488
Santurce,PuertoRico 00909

Ms. NormaE. Burgos
President
PuertoRico PlanningBoard
P.O. Box 41119
SanJuan,PuertoRico 00940

U.S.D.A.Soil ConservationService
CaribbeanArea Service
P.O.Box 364868
SanJuan.PuertoRico 00936-4868

Mr. NelsonCastellanos
FederalHighwayAdministration
FederalBuilding - Room329
CarlosChardonStreet
Hato Rev. PuertoRico 00918

Ms. IleanaEchegoven
StateDirector
Farmer’sHomeAdministration
GPO Box 6106-G
SanJuan.PuertoRico 00936

Housing andUrbanDevelopment
CaribbeanOffice
159 Carlos ChardonAvenue
Hato Rev.PuertoRico 00918-1804

Dr. EnriqueHein6ndez-Prieto
Biology Department
Universityof PuertoRico
HumacaoCampus
Humacao.PuertoRico 00971

Dr. CarlosA. Delannov(*)
Biology Department

Universityof PuertoRico - RUM
P.O. Box 5000
Mayaguez.PuertoRico 00681
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Mr. Rat’~l Pdrez
Biology Department
University of PuertoRico
HumacaoCampus
Humacao,PuertoRico 00971

Dr. Alex Cruz
Departmentof EPOBiology
B-334
University ofColorado
Boulder, Colorado 80309-0334

Dr. JamesWiley (*)
2201 AshlandStreet
Ruston,Louisiana 71270

Mr. HerbertA. Raffacle
5232 CherokeeAvenue
Alexandria,Virginia 22312

Mr. CarlosDiaz
FederalAid Program
U.S. Fish andWildlife Service
P.O.Box 1000
Luquillo. PuertoRico 00773

Mr. FernandoNuflez-Gareia(*)
PuertoRicanParrotField Office
U.S. Fish andWildlife Service
P.O. Box 1000
Luquillo. PuertoRico 00773

Dr. Allen Lewis
Biology Department
University of PuertoRico - RUM
P.O. Box 5000
Nlavaguez.PuertoRico 00681

Dr. William Post
The CharlestonIviusetirn
360 MeetingStreet
Charleston,SouthCarolina 29403



Mr. ShawDavis
RefugeManager
CaribbeanIslandNationalWidlife Refuge
P.O.Box 510
Boquer6n,PuertoRico 00622

Dr. JosephWunderle(*)
President
CaribbeanOrnithologicalSociety
U.S. ForestService
Call Box 25000,ExperimentalStation
Rio Piedras,PuertoRico 00928

Dr. JaimeCollazo
NC Coop. Unit
Departmentof Zoology
Box 7617. Rm.41 10

Raleigh,NorthCarolina 27695-7617

Dr. FranciscoVilella
MississippiStateUniversity
Schoolof ForestResources
ForestandWildlife ResearchCenter
MississippiState.Mississippi 39762

Mr. PabloCruz
U.S. ForestService
CaribbeanNationalForest
P.O. Box 490
Palmer. Puerto Rico 00721

(*) - PEERREVIEWERS
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